The CD160, BTLA, LIGHT/HVEM pathway: a bidirectional switch regulating T-cell activation.
CD160 is a newly identified ligand for HVEM (herpes virus entry mediator). Previously identified HVEM ligands include BTLA (B- and T-lymphocyte attenuator), LIGHT (lymphotoxin-like, exhibits inducible expression, and competes with herpes simplex virus glycoprotein D for HVEM, a receptor expressed by T lymphocytes) and LTalpha (lymphotoxin-alpha). The binding of LIGHT or LTalpha to HVEM delivers a costimulatory signal, whereas the binding of BTLA or CD160 to HVEM delivers a coinhibitory signal. Thus, HVEM is a bidirectional switch regulating T-cell activation in a costimulatory or coinhibitory fashion whose outcome depends on the ligand engaged. The cysteine-rich domain 1 (CRD1) of HVEM is essential for the binding of coinhibitory ligands CD160 and BTLA but not costimulatory ligand LIGHT. Deletion or blockade of HVEM CRD1 abolishes the binding of CD160 and BTLA, but not LIGHT, and converts HVEM to a dominant costimulatory molecule, possibly through the loss of negative signaling by CD160/BTLA. Therapies targeting the CRD1 of HVEM to block BTLA and CD160 binding are being developed to enhance immune responses and vaccination.